Destruction and resynthesis of mouse beta-glucosidases.
1. Injection of a single dose of conduritol B epoxide into mice produced almost complete destruction of glucocerebrosidase (D-glucosyl-N-acylsphingosine glucohydrolase, EC 3.2.1.45) in liver, spleen, brain, and kidney within 5 h. Restoration of activity became noticeable within 1 day (2 days in the case of brain) and was about 80% of normal within 16 days. 2. The same injection produced less destruction of aryl beta-glucosidase (EC 3.2.1.21), measured at pH 5.4 with methylumbelliferyl glucoside in the absence of taurocholate. Brain showed the least amount of destruction, about 50%, but measurements of activity at lower pH values revealed complete loss of activity. This suggests that brain contains two different aryl glucosidases with differing sensitivity to the inhibitor. Liver, on the other hand, did not show differential destruction when assayed at different pH values. Resynthesis of the enzyme activities was almost complete by 16 days. 3. Injection of phenylhydrazine produced hemolysis and spleen enlargement, with concomitant increases in specific activities of glucocerebrosidase and aryl glucosidase in liver and spleen (but not in kidney). When this experiment was done in mice previously treated with conduritol B expoxide, the reappearance of cerebrosidase was found to be accelerated. This is interpreted to mean that the increased load of glucolipids from the erythrocytes had induced an enhanced synthesis of the glucohydrolase. A similar explanation may apply to aryl glucosidase and glucopeptides in the cells.